This study presents a newly developed superconducting magnetic separation system capable of continuous operation without interruption of feed-water owing to its unique structure, consisting of a continuously rotating disk-type magnetic filter and solenoid-type superconducting magnet. The continuously rotating disk-type magnetic filter, which is installed outwardly from the center axis of the magnet bore, is mounted on the cryostat and the superconducting magnet is energized using a permanent current switch, which consumes less electric power. This structure enables provision of a continuous operation system with highspeed and energy-saving separation treatment. We carried out a field test for two years including continuous operation for 1,000 hours. The test plant constructed had a capacity of 500 m³/day in order to study the possibility of applying the system for the purification of polluted lake and river water. The results show that the system has good performance, evidenced by a phosphorous removal rate of more than 85% and a suspended solid removal rate of less than 5 mg/L at a separation speed of 0.1 m/s. This system was found to be capable of being used practically for water pollution purification.
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